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MASS OF THE ATMOSPHERE AND OF ITS CONSTITUENTS
The exact calculation of the mass of the atmosphere and of its constituents is beset with serious difficulties.1 However, since but little gas of any kind extends beyond the 100-kilometer level, as we know from auroral and meteoric phenomena, it seems that both rotational and decrease of gravity effects must be small, and that, since the world average height of the barometer at the. surface of the earth, whose area is 51 X 1017 cm.2, is 74 centimeters,2 the mass A of the atmosphere is close to the minimum value3 given by the equation
A = 74 X 13.5951 X 51 X 1017 grams.
Similarly, taking the average amount of water vapor in the atmosphere to be the equivalent of a layer of water over the entire earth 2.6 centimeters deep, a value of the order deducible by Hann's equation4 from Arrhenius5 values of average humidity, the mass W of the water vapor is given, closely, by the equation
W = 2.6 X 51 X 1017 grams.
Finally, the approximate mass M of any of the constituent gases of the atmosphere is given by the equation, the first term of which applies to the troposphere and the second to the stratosphere.
in which k is the fraction of the whole atmosphere, exclusive of the water vapor, in the stratosphere, that is, 14^<i740j on the fair assumption that the world average height of the barometer at the base of the stratosphere is 145 mm.; V the volume percentage of the gas in question in dry air; m! the molecular weight of the gas; and m the virtual molecular weight of dry air. The results are given in the following table :
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